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Physicians' Compassion, Communication Skills, and Professionalism With and Without Physicians' Use of an Examination Room Computer: A Randomized Clinical Trial
To our knowledge, no randomized clinical trials (RCTs) have been conducted regarding patients' perception of their health care professional who use an examination room computer (ERC) during clinic visits. Our primary objective was to compare patients' perception of physicians' compassion; secondary objectives were to compare patients' perception of physicians' communication skills and professionalism and patients' overall physician preference after watching 2 standardized scripted-video vignettes of physicians: one portraying a face-to-face (F2F) clinic visit and the other one portraying a physician using an ERC.
Methods | MD Anderson Cancer Center's institutional review board approved this RCT (clinicaltrials.gov number NCT02957565). See trial protocol in the Supplement. Patients were recruited from the palliative care (PC) clinic if they spoke English, were 18 years or older, and had advanced cancer (locally advanced, recurrent, or metastatic). All patients provided written informed consent forms and were offered a $25 gift card. Ninety percent of patients seen in the PC clinic have advanced cancer with a median survival of 8 months' survival, and all patients are being treated by a multidisciplinary PC team.
Scripted-video vignettes were used to deliver the interventions as recommended by Hillen et al 1 and van Vliet et al 2 in collaboration with the creative services department at MD Anderson. Video production consisted of 5 phases: determining the clinical situation, developing a script, hiring professional actors and recording videos in an outpatient setting, obtaining expert review of the videos, and performing final editing. In F2F videos, the physician used a notepad to record notes, whereas in the ERC videos, the physician used a stationary computer to access information and type notes while minimizing disruption in eye contact. An identical script was used for both scenarios. Five faculty members who were blinded to the study hypothesis performed an independent review of the recordings to ensure that physicians' expressions and emotional quotients were matched. A randomized controlled crossover design was used to allocate 120 patients into the F2F or ERC arm. Random allocation sequence was generated by Clinical Oncology Research Database (CORe) software. All patients watched both videos (Figure) . The research coordinator (M.E.) enrolled and assigned patients to the interventions. The research coordinator (M.E.) and principal investigator (A.H.) were blinded to the sequence in which patients watched the videos. Actors and patients were blinded to the specific hypothesis of the study.
After viewing each video, the patients completed validated questionnaires rating physicians' compassion 3, 4 (0 = best, 50 = worst), communication skills 5 and were asked to rate overall physician preference.
In each group (F2F and ERC), 60 patients had 80% power to detect an effect size of 0.516 on the primary outcome of physicians' compassion after the first video, using a 2-sample t test with a α level of 0.05. Standard descriptive statistics were used when applicable. All tests were 2-sided. P ≤ .50 was considered statistically significant. All computations were carried out using SAS statistical software (version 9.3; SAS Institute Inc). Discussion | Patients preferred and perceived the F2F physician as more compassionate and professional and as having better communication skills. One possible explanation for our findings is that patients might value undivided attention and might perceive physicians who engage in ERC as more distracted. Also, patients' perception might have reflected physicians' behaviors rather than the presence of the ERC. Therefore, proper optimization of the ERC and clinicians' training might improve patients' perception. Because current health care delivery necessitates the use of electronic health records, future studies focusing on strategies that can mitigate the negative effects of the ERC use on physician-patient communication are imperative. Study limitations include singleinstitution data, scripted-video vignettes, first-encounter visits, and population type. 
Quantification of Long-term Survival Benefit in a Comparative Oncology Clinical Study
Novel treatments, such as immunotherapies, may have delayed clinical effect 1,2 but may be associated with longterm survival benefit in some patients. The conventional procedure using the log-rank test and hazard ratio (HR) for evaluating the long-term treatment effect on overall survival (OS) can be suboptimal in terms of interpretation and power. As an example, part A of the Figure shows KaplanMeier curves for OS comparing chemotherapy plus cetuximab and chemotherapy plus bevacizumab using reconstructed OS data for the expanded RAS wild-type subgroup in Venook et al. 3 The HR was 0.88 (95% CI, 0.72-1.08; P = .24) in favor of cetuximab numerically. Visually, the Kaplan-Meier curve for cetuximab is almost identical to that for bevacizumab to month 30 but superior to bevacizumab thereafter. This finding suggests that cetuximab might have a relatively long-term OS benefit that was not appropriately captured by HR. Long-term survival benefit is often quantified by comparing survival rates at a specific time point. For instance, at month 60, cetuximab and bevacizumab had observed survival rates of 27% and 17%, respectively. These summaries, however, do not include information on the temporal OS profile before or after month 60. In this study, using these data, we show an alternative, clinically interpretable approach to quantifying long-term survival benefit. 
Methods

OBJECTIVES AND HYPOTHESIS
This study aims to compare patient's perception of physician compassion, communication skills, and professionalism along with overall physician preference after viewing a traditional face to face clinic visit compared to a visit where an examination room computer is used by the physician to access and document patient information.
Primary objectives
1. To compare patient's perception of physician compassion during an interaction with and without an examination room computer. Hypothesis: We hypothesize that patients will perceive physicians who communicate face to face without using examination room computers during outpatient palliative care visits as more compassionate.
Secondary Objective
1. To compare patient's perception of physician communication skills during an interaction with or without examination room computer. Hypothesis: Patients will perceive physicians who communicate face to face without using an examination room computer during outpatient palliative care visits as having better communication skills.
2. To compare patient's perception of physician professionalism during interaction with and without examination room computer. Hypothesis: Patients will perceive physicians who communicate face to face without using an examination room computer during outpatient palliative care visits as more professional.
3. To compare which type of physician the patients would prefer after watching the two videos.
Hypothesis: Patients will prefer the physician who communicates face-to-face with the patients.
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Exploratory objectives
To establish demographic and clinical predictors of patients' physician preferences.
Hypothesis:
a. Patients who are elderly will prefer the physician who communicated face to face without the use of an examination room computer.
b. Patients who are anxious and depressed will prefer the physician who communicated face to face without the use of an examination room computer.
c. Patients who are hopeful and have higher trust in the medical profession may not have any physician preference.
d. Patients with higher satisfaction of health information technology may prefer the physician who used an examination room computer.
BACKGROUND AND RATIONALE:
The use of electronic health records (EHR) continues to rise in hospital settings due to its positive effect on management of patient data, billing processes, and record keeping. By the end of 2014, 8 in 10 office based physicians have adopted some form of EHR and rates of adoption have nearly doubled from 42% to 83%[1]. However, the full effects of EHR on physician-patient interactions remain unclear in a palliative care setting where more human factors are critical for appropriate care. In such situations implementation of EHR may require optimization so as to minimize its negative affect on the physician patient relationship.
The rapid growth and adaptation of EHR technology has left open a large gap where the optimal positioning of EHR equipment, effective management of time for data-entry while maintaining patient-physician interaction, and proper training for providers to use the EHR technology as an ally needs to be established. A study conducted by Street et al in 2014 demonstrated that patient's perception of the provider's patient centeredness was inversely related to the length of time the provider gazed at the computer screen and the length of mutual silence between provider and patient [2] . In our experience, this problem is amplified in a hospice and palliative care setting where measures such as spirituality, compassion, and personhood are important aspects that are heavily influenced by the presence of a third party in the room, namely the EHR computer.
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Solutions to these problems are dependent on clinical settings and the patient demographic. For example, one proposed solution to improve the triadic patient-doctor-computer interaction is to share the computer screen with the patient and point at the screen to make the patient feel engaged [3] . However, the patient demographic in a palliative care clinic skews towards a much sicker population with higher physical and psychosocial symptoms who may not be comfortable with the use of technology. These patients may feel intimidated or further alienated if a provider shares the computer screen while discussing their care plan. There is a lack of literature on the effects of EHR use on patient-centered communication among patients with advanced diseases like cancer. Such examples demonstrate the need for a study of EHR use and its effect on patient's perception and overall satisfaction in a palliative care setting.
Presence of EHR technology in the room significantly reduced face to face interactions and eyecontact between physician and patients [4] . This is an important finding for palliative care and hospice physicians who carefully monitor physical cues such as frowning, tearfulness, animation, and posture to gain knowledge about patients' wellbeing. If use of EHR technology in the room impedes non-verbal communication between the patient and provider, it will be necessary to develop training programs and establish protocols to incorporate the computer in the patient interview while ensuring enough face-to-face communication to obtain necessary non-verbal cues for a proper diagnosis.
ELIGIBILTY:
All adult patients seen at the Supportive Care Clinic who meet the below eligibility criteria will be eligible for the study. This randomized controlled trial will not interfere with routine clinical practice of the clinic. Study participants will be offered a $25 gift card.
INCLUSION CRITERIA:
1. Patients with a diagnosis of advanced cancer defined as locally advanced, recurrent or metastatic disease. will be determined by the principle investigator and/or attending physician who is caring for the patient during that visit.
MDAS will be used to screen cognitive status [5] . MDAS is routinely performed on all new and follow up patients and administered by trained staff. MDAS is highly correlated with existing measures of delirium and cognitive impairment [5] . MDAS score of 7/30 yields the highest sensitivity 98% and specificity 97% for delirium diagnosis [6] ; hence patients with a score of 7 will be excluded.
Edmonton Symptom Assessment Scale (ESAS) will be used to assess patient symptom burden [7] . ESAS is a 12-item symptom assessment scale, scores from 0-10 with 10 being the worst. Patients with scores of 7 are considered to be in severe distress. Eligible patients who will score 7 will be discussed with the attending physician who is caring for the patient during that visit.
RESEARCH PLAN AND METHODS
CONCEPTUAL MODEL
We have identified four components in the communication process: the physician, the patient, the contents of the communication, and the environment ( figure 1) . In order to correctly analyze the relationship between the effect of computer use (environment) and patient perception of physicians, we will standardize the other aspects of the communication process like physician factors, communication skills, and the message contents. 
INTERVENTION:
After appropriate patient screening and randomization, each patient will see two videos. These videos will be produced exclusively for this study and will deliver standardized information. Each video will be approximately 4 minutes long.
Physician video #1: Physician will make notes on the paper while communicating with the patients.
Physician video #2: Physician will use examination room computer to access and enter information while communicating with the patient.
Actors:
Physician:
A Caucasian male will play the physician role, 40-50 years old. In order to control the actor's characteristics we will have two different actors with similar physical characteristics (e.g. age, sex, and race) record each scenario. To minimize bias both actors will use the same number of empathic statements, hand gestures, and facial expressions.
Patient:
The same person in each video will play the patient role: a Caucasian women around 50-60 years old with advance cancer and poor performance status. Patients in each video will hear the same numbers of empathic statement from the physician.
Script:
The script in each video will be the same and it will reflect a physician with average communication skills and will have neutral emotions. (Appendix M: Script)
We wanted the physicians with similar communication skills and emotions who are delivering the same content with equal amount of empathic statements so that we can better assess the influence of the examination room computer use on the patient's perception of the physician.
The principal investigator and the collaborators developed the script. Dr. Bruera and Dr. Tanco have extensive research experience and have done a number of studies where a script was used to videotape the patient-physician encounter [20] [21] [22] [23] . These studies and scripts have previously been approved by the IRB at MDACC. We have a written script to show a routine discussion done in our daily encounters regarding symptoms assessment and medication prescriptions which are compiled with recommendations by Hillen and van Vliet [24] [25] .
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Video recording:
University of Texas Television (UTTV) will develop the videos after hiring professional actors. Principal investigator and/or collaborators will be present during each recording session and will direct the actors.
Recording venue:
Recordings will be done either at UTTV studio or at the Supportive Care Clinic on the weekends so that patient's schedules are not disrupted.
Duration of eye contact:
We aim to minimize the difference of eye contact during each scenario. Physician who is using computer will make notes in the computer and at times will simultaneously look at the patient while typing. Similarly the physician who is using paper and pencil will make notes on the paper. A timer will be used during recording sessions to minimize the difference of amount of eye contact during each scenario. Each recording will be reviewed by the principal investigator and the collaborators to ensure the difference of eye contact during each scenario is minimum.
Placement of computer, patient and physician:
We will utilize the stationary computers in each scenario. These computers are already present in all supportive care outpatient examination rooms. These will be placed in such a way that neither the patient in the video nor the patient watching the video can see the computer screen. We will also make sure that the patient is not facing the back of the physician while working on the computer. In each scenario patient will be sitting the same distance away from the physician.
We aim to control the delivery of empathic statements within each of these four recording scenarios. We will ask 5 volunteer faculty members in the Palliative Care department who are not participating in the study to review the quality and emotional quotient of each voice recording to ensure that each recording has the same empathic tone and statements as the others. Each faculty member has extensive experience in managing patients with emotional distress and thus providing supportive expressive counseling by utilizing empathic statements. If a bias is found by the faculty members, then the video will be recorded again or edited to eliminate such bias.
SCREENING AND RECRUITMENT:
Research staff will screen adult patients with advanced cancer scheduled to be seen in the outpatient Supportive Care Clinic as a consult or follow-up. Patients' EHR will be screened for eligibility. Patients meeting the eligibility criteria will be approached and written informed consent will be obtained.
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RANDOMIZATION AND BLINDING
Using CORe, patients will be randomized equally (1:1:1:1) into one of the four sequence arms. The objective of this randomization strategy is to first, control the order in which the videos are seen, and second to control the physician's personal characteristics. In previous studies, we have seen that the sequence in which patients watched a video had an impact on their perception of physician compassion. These studies suggest that patients generally prefer the doctor they see in the second video [8] [9] [10] . Therefore, a randomization of the order sequence will help us minimize bias. As our goal is to assess patient's perception of physician compassion, communication skills, and professionalism related to the use of an examination room computer, we need to control personal characteristics of the actors that will play the role of the doctor and the contents of the message. To do this, we will randomize each patient to one of the four study groups and within these groups there is a set order of 2 videos to control the possible confounder. With this randomization strategy we will have four possible groups ( Figure 2 ).
The research coordinator will be blinded to the allocation sequence throughout the study. Actors and patients will be blinded to the specific hypothesis of the study. In the consent process, patients will be told that they will be asked to: "watch two videos and complete 3 sets of surveys one before the first video and one survey after each video". Although we are using survey questionnaires, this study is an experimental design.
Regarding patients' caregivers, we will ask them to leave the room while the videos are played. In case they decide to stay, we will ask them to keep silent.
STUDY OUTCOMES MEASURES
We will ask the patients to complete 3 sets of surveys. One set will be handed to the patient before showing the first video and one set of surveys after each video is played. In the first set, we will assess patient's current psychological factors that could influence patient's preferences: presence of psychiatric illness, hope, disease acceptance and general trust in the medical profession. After each video, we will ask the patient to evaluate the physicians. In the third set of surveys, we will add a question to ask the patient to choose which physician the patient would prefer as a primary physician and the satisfaction with health information technology use in their care.
The primary outcome will be patient's rating of physician's compassion by using a 5-item tool consisting of five 0-10 numerical rating scales assessing five dimensions: warm-cold, pleasantunpleasant, compassionate distant, sensitive insensitive, caring-uncaring. The sum of the five scales will give a final score representing physician's compassion with a 0 to 50 scale.
The secondary outcome will be patient's rating of physician communication skills by using a 14-item tool consisting of 1 to 4 numerical rating scales assessing communication skills. The sum of these 14 scales will give a final score representing physician's communication skills with a 14 to 70 scale.
The secondary outcome will also be patients rating of physician's professionalism by using a 4-item tool assessing politeness, listening, explaining the condition and treatment to the patient and patient's involvement in treatment decisions. Patient will rate from poor to very good. Table 1 summarizes all the assessments that will be done during the study.
Baseline assessment:
At the beginning of this randomized control trial, we will collect:
1. Patient demographics, baseline -gender, date of birth, ethnicity, marital status, education, religion, type of cancer, date of cancer diagnosis, treatments received, current cancer treatments, performance status (Appendix A). This information will be obtained from reviewing the patients' medical record in electronic patient chart.
2. Signs and symptoms -Edmonton Symptom Assessment Scale (ESAS) (Appendix B) [7] .
3. Depression and Anxiety -Hospital Anxiety Depression Scale (HADS) (Appendix C) [11] . The HADS depression subscale scores range from 0-21. Patients with scores between 8 and 10 indicate mild depression, scores between 11 and 14 indicate moderate depression, and scores between 15 and 21 indicate severe depression. Similar scores will be considered for anxiety subscale. Patients with moderate to severe depression and anxiety will be referred to the Supportive Care nurse or physician for further evaluation. All supportive care patients with moderate to severe depression and anxiety are offered counseling services and if found necessary, will be referred to a psychiatrist for urgent or routine consultation.
4. Current health status and disease acceptance: Peace, equanimity and acceptance in the cancer experience (PEACE) scale (Appendix D) [12] . We will use the Peace subscale, which includes only five of the twelve questions.
5. Trust in Medical Profession questionnaire (Appendix E) [13] .
6. Hope: Herth Hope Index (Appendix F) [14, 15] .
The patients will watch the two short videos. The PI will complete a preliminary review of the videos before they are administered to the patients. This review will be completed as preparatory work in advance of the study.
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After first video: After the first video all patients will be asked to rate physician's characteristics related to different domains:
1. Physician compassion assessment (Appendix G) [8, 16] : Physician compassion will be assessed by using a tool that consists of five 0-10 numerical rating scales assessing five dimensions: warm-cold, pleasant-unpleasant, compassionate-distant, sensitive insensitive, and caring-uncaring. The sum of the five scales will give a final score representing physician's compassion with a 0 to 50 scale.
Physician communication assessment survey (Appendix H):
Physician communication skills will be assessed using a validated communication assessment tool (CAT) consisting of fourteen 0-5 numerical rating scales. [17] . Although this is a copyrighted tool, the owner (Dr. Gregory Makoul) has given us permission to use for research purposes, although he does not have an active role on this study. He has asked that de-identified CAT responses be sent to him once the study has been completed and published. A material transfer agreement will be established to transfer the data.
3. Physician professionalism assessment survey (Appendix I) [18] Physician professionalism, adapted from the General Medical Council Questionnaire, will be assessed for professional performance. This questionnaire includes items on physician's trustworthiness and ability to provide patient care.
After second video:
After the second video all patients will be asked to complete the same 3 assessments completed after the 1 st video: Physician compassion assessment (Appendix G), Physician communication assessment survey (Appendix H), and Physician professionalism assessment survey (Appendix I).
After completion of the second video and assessments, all patients will undergo the last set of assessments:
4. Physician Preference and Final Assessment (Appendices J and K): After completing the assessments, patients will be asked to choose which physician they preferred (EHR, no EHR, or no preference) and then to rate physician overall impression and compassion perception. We will also ask the patient to describe the reasons for their preference.
Health information technology survey (HIT) (Appendix L)[19]:
We will ask the patient their opinions of health information technology.
It should take about 38 minutes to watch the videos and complete all of the questionnaires.
Distress Plan: In case of severe symptom distress, including emotional distress or cognitive Protocol 2016-0494 Rev. December 20, 2016 Page 12 of 17 dysfunction, research staff will immediately contact the patient's nurse, counselor and/or attending physician who are caring for that patient for evaluation. After the attending physician and the counselor have evaluated patient, they will decide if patient needs to be referred to a psychiatrist for urgent or routine evaluation. Since this study is of minimal risk to the patient, we will not conduct an intermediate analysis.
In the case of patient withdrawal or lost to follow-up, leading to patient inevaluability, such patients will be replaced.
DATA CONFIDENTIALITY AND PROTECTION
Because of the extremely low risk of adverse events we will obtain a waiver for DSMB review. Written consent will be obtained for enrollment.
We will obtain authorization for use and disclosure of Protected Health Information (PHI) from patients. The Research Staff involved in the protocol will obtain informed consent from patients. The informed consent will be done according to the MD Anderson Policies and Standards.
Health information will be protected and we will maintain the confidentiality of the data obtained from the patient's chart to the best of our ability.
Collection of identifiers: We will collect and securely store patients' identifiers (including name, medical record number). Each patient will be assigned a study number that will be the only identifier to figure in the analytical file and personal data will not be disclosed in any form. The key linking these numbers will be retained in a securely locked file by the investigator.
Data Storage: Protection of electronic and paper records will be protected to the best of our ability. All electronic records will be stored on password-protected institution computers behind the institutional firewall. Any paper records will be classified and stored in locked files inside a locked office.
Training of personnel: Only MDACC personnel trained in maintaining confidentiality (the principal investigator, collaborators, and research staff) will have access to study records.
Data sharing: De-identified CAT responses will be shared with Dr. Gregory Makoul after study completion and publication to be stored in the CAT database, which is not under an IRB protocol. CAT responses include fourteen 0-5 numerical rating scales about how the participant feels about the way the physician communicated with the patient in the video. Participant demographics, clinical characteristics, and identifiers will not be sent to Dr. Makoul. The data will be kept by the principal investigator in a locked file cabinet and locked office.
Final disposition of study records: These data will be used only for this research study. Data files will be destroyed within 5 years after publication of the findings.
